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Pierre Desrochers
Victorian Pioneers of Corporate Sustainability
Historical scholarship on business-environment interactions has largely sidestepped the study of corporate innovations that had both economic and environmental benefits. This issue is examined through latenineteenth-century initiatives sponsored by the British Society for the Encouragement of Arts, Manufactures and Commerce, whose aim was to document and promote the creation of profitable by-products out of polluting industrial waste and emissions. A case is made that the individuals involved in this effort not only anticipated concepts and debates now at the heart of the modern sustainable development literature, but also that their work questions some fundamental premises of this discourse.
A growing number of scholarly contributions situated at the junction of business, technology, and environmental history are devoted to attempts to address pollution problems during the industrial age.
1 Few of these, however, discuss the primary example of corporate self-interest in this context: the creation of valuable by-products from polluting industrial waste and emissions. Although neglected by historians until very recently, a case can be made that this activity was, overall, more successful, profitable, and significant than the creation of wealth from sewage or domestic waste because of the greater volume and uniformity of manufacturing residuals. 2 Perhaps no institution ever did more to promote the discussion of by-product development than the British Society for the Encouragement of Arts, Manufactures and Commerce (henceforth, Society of Arts) in the second half of the nineteenth century. 3 Through regular meetings, publications, and the creation of a detailed museum exhibit, the two individuals most closely associated with this effort, the chemist and politician Lyon Playfair and the journalist and publisher Peter Lund Simmonds, argued that increased profitability and a cleaner environment often went hand in hand. In doing so, 2 they not only anticipated concepts and debates that now occupy a prominent place in contemporary literatures on corporate social responsibility, environmental management, and sustainable development, but also ended up by challenging some of the fundamental premises of modern-day theorists.
Of course, other writers had paved the way for Playfair and Simmonds, perhaps most prominently the polymath Charles Babbage. After reviewing his work and influence, I shall attempt to summarize Playfair's and Simmonds's contributions and to assess their impact through an examination of archival records and third-party comments.
Further, I shall offer some lessons and insights derived from their work.
Laying the Foundations: Charles Babbage (1791-1871)
The idea that waste products can be the source of new wealth is at least as old as the practice of deriving valuable products from the nonedible portions of animals or plants. Clothing from skins, tools from bones, and fuel from residual matter are among the countless examples. As economies developed and became more complex, the increasing diversification of human skills and materials resulted in ever more sophisticated advances in this respect. Not surprisingly, some early modern writers penned a few words on the issue. Among those in the English-speaking world, Charles
Babbage was perhaps the most influential.
Now mostly remembered as a mathematician and computer pioneer, Babbage was better known in his time for his 1832 best seller On the Economy of Machinery and
Manufacture, written after he had visited numerous factories while researching possible ways of building his calculating engine. Among other topics discussed, Babbage explained how competition between firms spontaneously resulted in a more efficient use of resources, particularly since one of its main results was "the care which is taken to prevent the absolute waste of any part of the raw material" in order to create as much value as possible out of inputs. 4 "mechanical science," Playfair's discussion focused mostly, as one could expect, on advances in chemical knowledge which had resulted in the development of "methods of utilizing products apparently worthless, or of endowing bodies with properties which render them of increased value to industry." 7 His interest in the topic can be traced at least as far back as his employment as a manager in the Primrose calico [coarse cotton fabric] Print-works in Clitheroe (Lancashire) in 1841 and 1842, where he dealt with daily operations and was also instrumental in gathering groups of around thirty persons interested in industrial chemistry problems for monthly meetings, first at his home and later at a local pub.
One major problem facing this industry was the root leftovers of the madder plant from which coloring had been extracted. This residual matter was not valuable enough to be sold as manure and was therefore typically disposed of in rivers, where it caused considerable damage. In time, however, a simple treatment with a hot acid was devised that recovered profitably the one-third of the coloring matter lost in the process. As
Playfair would later observe, "The dyer no longer poisons the rivers with spent madder, but carefully collects it in order that the chemist may make it again fit for his use." 8 What role Playfair may have played in these developments is unknown, but his private-sector employment certainly taught him much.
The chemist gave further thought to wasteful production processes when he was approached in 1846 by the British Association for the Advancement of Science to report, along with Professor Robert Wilhelm Bunsen (1811-99) of Heidelberg, on the chemistry of blast furnaces. Both researchers noticed not only that more than four-fifths of the fuel escaped through smokestacks, but also that nothing was done with the ammonia produced in the process, a substance that could be a valuable manure if recovered properly. 9 In 1847, Playfair's attention was drawn to a "thick, dark, oily fluid" on a
Derbyshire colliery belonging to one of his brothers-in-law, and he rapidly came to the conclusion that it might have some potential uses if treated properly. He brought it to the attention of his long-time friend, the chemist and entrepreneur James Young. After distilling and refining the substance, Young asked Playfair's opinion about what the solid crystals floating on top of his oil might be, and received the answer, "Paraffin." Playfair then asked his friend to give him enough of the substance to prepare two candles, which 5 were lit on a lecture British manufacturing districts in order to solicit and advise manufacturers on their possible contributions to the event, a task that undoubtedly gave him the opportunity to familiarize himself with a wide range of industrial processes. Unlike subsequent events of this nature, it was a major financial success, leaving Playfair and other commissioners with the happy problem of devising ways to spend the large surplus. After considerable discussion, a portion of this money was used to purchase land in South Kensington on which a museum of industrial arts was to be erected to support the instruction of British design teachers and students. The remaining sums were to be used to support the creation or expansion of several educational institutions and endeavors. 11 Playfair's first lengthy discussion of by-product development was probably published in an 1852 essay titled "The Chemical Principles Involved in the Manufactures of the [1851] Exhibition." 12 His paper was part of a widely disseminated series of lectures on this subject delivered before the Society of Arts. 13 His other significant article on the topic, "Waste Products made Useful," was published four decades later in the North American Review, a publication aimed at a broad readership of academics and sophisticated lay audiences. 14 Despite the time lag, a substantial overlap can be observed between these pieces. In both, Playfair mentioned the "particularly foetid" fusel oil formed in the preparation of brandy and whisky. When mixed with compounds ranging from acetate and bichromate of potash to sulfuric acid, it was the main ingredient in the preparation of the oils of pears, apples, grapes, and cognac. "Many a fair forehead," he 6 added, was "damped with eau de millefleurs, without knowing that its essential ingredient is derived from the drainage of cowhouses." 15 The advances made in the profitable recovery of coal-gas residuals provided another striking illustration. 16 Playfair reminded his readers that it had been no mere feat to replace tallow candles and oil lamps by air streaming through pipes, especially in the light of the original difficulties in removing a number of substances that were invariably mixed with it. Not only did the gas originally have an intolerably stale odor, but it was also noxious when burned, discolored the curtains, tarnished the metals, ate through the covers of books, and covered everything with its fuming smoke. Even more problematic was the tarry residual that destroyed the surrounding vegetation when buried. Nothing was left to be done except to burn it or to mix it with coal dust to create a more convenient fuel. And yet, even though the "waste and badly-smelling products of gasmaking appeared almost too bad and foetid for utilization," they had all in time been made "almost indispensable to human progress." 17 Despite the fact that many industrial pollution problems remained to be solved, Playfair was confident that many "still useless" residuals would in time "be converted into a practical utility." Indeed, the "whole history of manufactures" was a "commentary on this text," and it had been seen on more than one occasion that the "refuse of the produce of to-day" had become "the chief source of profit to-morrow." 18 Playfair later addressed the issue in some detail in the course of six lectures given in 1862 at the Royal Institution on "Some of the Chemical Arts, with Reference to their Progress between the Two Great Exhibitions of 1851 and 1862." Again, he observed that useful purposes had been found for numerous formerly wasted products and that "substances which to-day are the most useless, to-morrow become embraced within the circle of industrial utilities." Coal-tar residuals remained his favorite example, but he could by then point out that chemists had found "sulphide of ammonium and carbonate of ammonia" in the "badly-smelling, black, ugly gas water of the gas-works" and that the agricultural value of ammonia salts was already well known. Indeed, ammonia derived its name from "Jupiter Ammon," near whose Egyptian temple ammonia had long been manufactured from the refuse of camels. 19 
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Playfair also discussed by-product recovery incidentally in various essays and publications. For example, in an 1884 essay on "Petroleum-The Light of the Poor," he pointed out that very little use was made of the benzene, naphthalene, and anthracene found in some fractions of Caucasian petroleum then "barbarously rejected as useless."
And yet, similar substances were extracted profitably from coal tar to prepare synthetic dyes and other commodities, leading him to predict that petroleum residuals would eventually form the basis of "a very important branch of production," perhaps even the "largest source of profit" for producers in some not too distant future. He further added that the "Russian oil king," the Swedish-born Ludwig Nobel, had not only built steam fleets to carry refined products, but that his steamers were "propelled by the refuse of the distillation." Playfair, however, never had the inclination to become a full-time popularizer and was apparently happy to leave this task to the Danish-born journalist Peter Lund
Simmonds.
Peter Lund Simmonds (1814 Simmonds ( -1897 . Simmonds was the individual with perhaps the broadest outlook on by-product development in the second half of the nineteenth century. He is mostly remembered as the author of the "first serious global study of what foods have been eaten, and where, by human beings," but his main contributions were essays, pamphlets, and extensive works of synthesis on natural resources already valuable or potentially so. 22 He occupied a segment of the publishing world "where scholarship and journalism overlap." 23 Simmonds acquired his knowledge of the world of industry and agricultural production in various manners. In addition to his own reporting activities, he drew upon 8 several correspondents for the magazines he owned and/or edited. He also read parliamentary and consular reports in great detail, "ephemeral but useful" publications and books of all kinds. 24 It may be, however, that he learned most through his various roles as organizer, curator, judge, and consultant for numerous trade and technological museums and international exhibitions, including distant travels to Australia and Japan, where he was involved in the creation of technical museums. 25 Simmonds's early association with the Society of Arts is unclear. While he might have had at best a peripheral role in the organization of the Great Exhibition, his work in the aftermath would be significant. 26 Initially, he was hired by the South Kensington
Museum to help with an exhibit on "trade products and objects of natural history." In 1855, he joined the Society of Arts and was made an "honorary life member without payment" in 1862, under a special provision for individuals considered to be "eminent in the application of abstract science to the Arts, Manufactures and Commerce," although his extensive work for the organization was perhaps even more important in getting him this distinction. 27 Between 1854 and his death in 1897, Simmonds presented nineteen major papers at the Society's meetings, contributed thirty-three substantial articles to the Society's Journal, and was awarded three silver medals for particularly excellent papers.
He also wrote many pieces for this publication that didn't bear his name. 28 The origins of Simmonds's sustained interest in by-product development are unknown, even though the topic was a logical extension of his work on economically valuable resources. He was familiar with the work of Babbage, and, actually, he reproduced Babbage's discussion of horn products without acknowledging the source, thereby proving the point of a critic who had earlier opined that Simmonds "might be taught the use of inverted commas with advantage." 29 It seems certain, however, that individuals associated with the Society of Arts gave him the early means and incentives to write detailed articles on the topic. Indeed, the foundations of the first of three editions of his landmark treatise Waste Products and Undeveloped Substances (1862) can be found in two lengthy essays first published in the Journal of the Society of Arts. Some of the remaining material in Waste Products was derived from other papers presented at the Society, either by himself or others. 30 It also seems plausible that he benefited from a 9 premium offered by the Society for "an account of the means at present employed in the utilization of "refuse products" generally." 31 Simmonds reciprocated for whatever support he may have been given by dedicating that first edition of Waste Products, which was 430 pages long, to the Council of the Society of Arts. 32 In it, he aimed "to condense into a brief compass such desultory notes and descriptions as would lead to reflection and investigation, and probably induce many to utilize more generally products now neglected or overlooked." 33 He took under consideration residuals without any profitable use or "wasted substances" and others that had already become by-products, as well as natural substances not utilized on a large scale. A few general remarks regarding Simmonds' material are in order.
The first is that much by-product development was going on in Victorian England by the time the first edition of Waste Products was published, for it was then the "province of [numerous] others following after the original manufacturer to collect and utilize" residual materials. This was done to some degree in virtually all British manufactures, but especially in several of the most important ones, including iron, wool, silk, cotton, and leather. 34 New industries were nonetheless constantly appearing, along with new problematic wastes from which commercial wealth had yet to be extracted.
Simmonds clearly was part of a bigger picture.
He acknowledged the superficiality of his treatment, at least inasmuch as the topic was "too extensive in its scope to be discussed successfully in detail" in his thirty-five chapters. 35 Furthermore, his discussion is for the most part limited to organic substances.
This focus not only reflects both his main area of expertise and the state of manufacturing activities at the time, but also perhaps the fact that, because of other engagements, his book, as he would later write, "commanded more notice than its merits deserved, because it was hastily and badly arranged" and therefore perhaps not as thoroughly researched as it might have been. 36 Simmonds revisited the topic in 1869 in the Society's journal, focusing, as one would expect, on some recent advances. 37 Soon afterward, he was given the means to rectify the main deficiencies of his earlier work when the authorities of the Vienna
International Exhibition of 1873 decided to devote a significant portion of their event to
by-product development. The great American ecologist of the time, George P. Marsh, 10 summarized the thinking of the Viennese organizers as follows: "On the one hand will be shown the waste products in all the industrial processes included in the forthcoming Exhibition; on the other hand, the useful products which have been obtained from such wastes since 1851. This is intended to serve as an incentive to further researches in the same important direction." 38 The Austrian organizers asked Simmonds to form a representative collection to be shown in the British section of the exhibition, prompting him to request from British manufacturers "any specimens illustrative of such processes, and communication and statistics from manufacturers and others." 39 This endeavor also gave him the opportunity to begin developing an even larger exhibit on behalf of the Science and Art Department, which would eventually be displayed at the Bethnal Green Branch of the South Kensington Museum.
Simmonds used these opportunities to publish thoroughly updated versions of his book, first in 1873 and again, as an entirely new third edition, now 491 pages in length, three years later. In the latter, he reiterated the key point from his earlier writings that "one of the greatest benefits that Science can confer on man is the rendering useful those substances which being the refuse of manufactures are either got rid of at great expense, or when allowed to decompose produce disease and death." 40 Furthermore, he had done his best to "afford some information to experimenters and manufacturers . . . [and had
been able] to accumulate much useful information, not generally accessible to the public, Among other improvements, Simmonds organized his material under the "ordinary divisions" of vegetable, animal, and mineral products. He had suggested this approach in an article published in 1859, but had not implemented it in the first edition of Waste Products. 42 His treatment of minerals was also much more detailed. He further described the universality of the topic by pointing out that if Britons were the first to develop by-products "on an extensive scale," their example was now being emulated in continental Europe, the United States, and even in resource-oriented economies such as Australia, Argentina, and Uruguay. 43 Simmonds concluded the last edition of Waste Products by observing that the topic was certainly not exhausted, "since every day furnishes new instances of what has become one of the most striking features of modern industry-to let nothing be lost, and to re-work with profit and advantage the residues of former manufactures," as well as pointing out that while he could further expand on the subject matter, he would undoubtedly "weary the reader with too ponderous a volume." 44 Simmonds's Bethnal Green waste exhibit formally opened to the public in 1875 in the north basement of a building originally erected on the South Kensington grounds. In the seventy-nine-page catalog (originally priced three pence), he observed that many ingenious individuals were busy devising "means by which [the] rubbish may be worked up into a useful product" and remarked that there were few "great manufactures which have not one or more of these dependent industries attached to them." 45 The number of substances displayed-in each case with an explanatory label written by Simmonds-was said to have been very large. The exhibit, however, seems to have grown very slowly in the years following its opening. No new additions were reported in 1877 and 1881, while thirty-three new items were added in 1880 and eleven in 1883. 46 The collection was removed to the south basement of the Bethnal Green building in 1883. It was thoroughly rearranged and relabeled, and it benefited from better light, thus reportedly more interesting to visitors. 47 Perhaps not coincidentally, what seems to be Simmonds's last essay of significance on waste products was published that year following a lecture he gave at the Society of Arts. 48 Simmonds was retained by Bethnal Green on an ad-hoc basis until the fall of 1891
with the mandate to update the museum's food and waste exhibits. He might have been employed as much for his expertise as for charitable purposes by then, as he had fallen on 12 hard times. Indeed, the available records suggest that his work was plagued by much delay and judged somewhat unsatisfactory, but that he was paid despite these problems.
Simmonds died in 1897 at age eighty-three, but his waste exhibit continued to be displayed until its destruction in 1928. not only to allow nothing to be wasted, but to recover and utilise with profit the residues from former working." 52 Perhaps his most candid passage on this topic is the following:
As competition becomes sharper, manufacturers have to look more closely to those items which may make the slight difference between profit and loss, and convert useless products into those possessed of commercial value, which is the most apt illustration of Franklin's motto that "a penny saved is twopence earned . . . " 53 
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Simmonds cautioned, however, that large quantities of waste products, whose basic components were well known in commerce, were often a prerequisite in their successful commercialization. 54 After observing that the recovery and profitable utilization of residues typically led to a diminution of the price of the main articles, he added a cautionary note on the importance of the price system by writing that the transformation of waste into by-products should be guided by "their success as articles of commerce" and that if "philosophically, nothing should be lost, commercially, much may be thrown away. Playfair and Simmonds never wrote extensively on the details of actual court cases, but they did allude to the consequences of actual or potential legal actions, and provided illustrations of how these sometimes resulted in the development of innovations that had both economic and environmental benefits. In doing so, they anticipated and validated to some degree the "Porter Hypothesis," named for Harvard management scholar Michael Porter, according to which "well-designed" environmental standards can spur innovations that would not otherwise be developed and result is both the reduction of environmental harm and enhanced business competitiveness. 57 It would nonetheless seem reasonable to infer from their writings that such cases were the exception rather 14 than the rule, inasmuch as the vast majority of the cases they described did not seem to have necessitated external pressures other than market competition.
Industrial Ecology Metaphor. Of Playfair's insights, perhaps none is more
surprising to modern sustainable development theorists than his anticipation of the now highly influential "industrial ecology" metaphor, according to which resources and materials used in industrial processes should mimic the cycling of residual matter in nature. 58 He might have first hinted at it if he was the writer of a paper published without attribution in 1846, in which it was observed that just as "nothing in nature [should be regarded] as worthless," so nothing should be thrown aside "until we have exhausted our ingenuity to turn it to advantage." 59 Be that as it may, Playfair was explicit about it in his , that "dirt is merely matter in the wrong place," and he suggested that the object of his article was "to show that, as science advances, it sweeps up dirt from the wrong place and deposits it in the right place" and "when converted into an utility it is no longer dirt, for it has been purified." Again, "manufacturers [were] only imitating Nature in these transformations." 61 Simmonds credited Playfair with being the originator of this analogy and borrowed it on several occasions. For example, he observed in the first edition of Waste Products: "When we perceive in nature how nothing is wasted, but that every substance is reconverted, and again made to do duty in a changed and beautified form, we have at least an example to stimulate us in economically applying the waste materials we make, or that lie around us in abundance, ready to be utilized." 62 Later renditions contained the following: "Nothing comes amiss to our ingenuity. We consume our smoke, write and 15 print on the remnants of our ragged shirts, and triumph over decomposition and stenches.
Utilisation is the great law of Nature, and we are only following her teaching." 63 This analogy was also used by other Victorian writers. For example, the physician and writer Andrew Wynter observed in an essay strongly influenced by Simmonds's book: "What the most learned of us know with respect to waste, is infinitesimal compared with our good mother Nature; she, indeed, has no such word in her universal dictionary, and this mankind is slowly finding out as knowledge progresses." 64 The vicepresident of the [British] Society of Engineers, Perry Fairfax Nursey, similarly observed that it was certain that scientific progress, "in promoting economy of working," would in the course of time "lead to the utilization of substances for which at present no satisfactory use can be found," for all matter "was but so much waste before the creative faculty of man provided appliances for its utilization." In time, what was then the "veriest waste" would "assume a condition of value. Thus, will art be made to approximate to nature, in that she will know no waste." Not surprisingly, Simmonds hoped that this particular effort would help illustrate that "as man advances in scientific knowledge, he will discover means of utilizing everything now considered as waste, and we shall realize the fact that the Great Creator has made nothing in vain." As this was increasingly become the case, "the thanks of the community at large [were] due to the long labours of the Society of Arts in collecting, publishing, and discussing every subject and suggested improvement calculated to benefit the wide domains of Art, Manufactures, and Commerce." 67 I now turn to a survey of various assessments of their efforts. 16 Bethnal Green Waste Exhibit. Generations of the Victoria and Albert Museum employees have kept a "cuttings book" of press accounts of their various exhibits. No such effort, however, seems to have been devoted to the Bethnal Green permanent exhibit on waste products, but it is possible to get some idea of its impact from various sources.
Regarding the relative overall success of the Bethnal Green Museum, the main drawback seems to have been its remote location. 68 As one American visitor put it in 1881: "Being intended especially for the benefit of the poorer class, it is situated in a somewhat out-of-the-way portion of the city, and is therefore rarely visited by tourists or even by the better class of Londoners themselves." 69 Indeed, from a West Ender's perspective, "Bethnal Green mark[ed] nearly the uttermost bound of metropolitan civilization," while "the upper end of the Hackney-road [was] almost the ultima Thule of the world of London." 70 In spite of its geographic location, however, more than nine million visits were recorded during the museum's first decade and a half, a number that hardly seems insignificant. 71 While other exhibits were more popular, Simmonds, a man usually extremely modest in his writings, described his work as having attracted "much attention and interest" 72 while an anonymous reviewer believed it to be "the first permanent public collection" of its kind. 73 As to its educational value, perhaps the most informative assessment can be found in Thomas Greenwood's 1888 survey of British museums and art galleries:
In the lower part of the building there is, in a series of long wall-cases, a very comprehensive series of products illustrating the utilization of waste. These might be most interesting and useful, but in a dark corridor, and without a scrap of printed matter respecting them for the visitor to carry away, either by purchase or otherwise, their utility is considerably lessened. And yet there is no part of the whole Museum so calculated to produce solid lessons on the mind of the visitor as this section. Here in proper form there are specimens of products, arranged by that veteran in the utilization of waste products, Mr. P. L. Simmonds, of cotton, jute, nuts, straw, wood, barks, leaves, oil, silk, glass, metal and other substances. 74 A decade earlier, one anonymous reviewer had similarly remarked that "the utility of any museum is undoubtedly much increased by the publication of a catalog of its contents" that helps visitors remember exhibits in a more productive way, especially in terms of their value and commercial relations. Simmonds's "affordably priced" booklet was then available, and the reviewer pointed out that "even those who have not the opportunity of visiting Bethnal Green Museum may learn a good deal by [its] perusal, which we may unhesitatingly state is one of the most useful of its kind that we have seen." 75 As another reviewer observed, since most of the inhabitants of the museum's vicinity were engaged in some branch of trade and were earning their daily bread by manipulating some of the very articles displayed, "the mere fact of seeing them elevated to a position of importance in a public exhibition will no doubt inspire [visitors] to seek further information on the sources of the materials which are constantly before their eyes, but of the origin of which they know but little." 76 The reviewer further suggested that this result would be considerably assisted by the Descriptive Catalogue of the Collection.
According to the 1877 annual report of the Science and Art Department, the booklet was selling "moderately well," while the 1878 edition reported that 110 copies had been sold and the 1879 edition 46 copies. Not surprisingly, Simmonds's more voluminous and numerous writings also attracted much attention. Actually, the various editions of Waste Products can probably be considered best sellers for works of this type at the time of publication-indeed, the second edition quickly sold out. 88 They were reviewed in a variety of outlets, ranging from daily papers, broad periodicals, and more specialized media. 89 Assessments of Political Economy. 94 The electrochemist and educator George Gore used it as his evidence that "numerous substances which were formerly thrown away, destroyed, or neglected, are now utilized" and that a "long list of instances might be adduced if it were necessary, some of them of very great importance." 95 Gore's comments were later reproduced and paraphrased by the businessman and essayist James Platt, who similarly used Simmonds to support his claims. 96 The author of a medical article referred to
Simmonds's book as proof that in France the value of blood as a food source was better understood and acted upon than in England. 97 Of course, some of Simmonds's essays also drew the attention of other writers. The following excerpt from the preface of the last edition of Waste Products further demonstrates Simmonds's capacity to reach a broad audience-again keeping in mind the author's habitually modest tone:
Having long given much attention to the diffusion of practical information on the Utilization of Waste and Refuse, and the accessory products from manufactures, by various essays and lectures, which have been widely circulated on the Continent and in America, I have had the satisfaction to find that many of the hints and suggestions thus thrown out have led to the establishment of great and profitable economic industries, and to the useful application of numerous formerly neglected natural products. 99 Two years before his death in 1897, Simmonds further suggested that he had "reason to believe that the adoption of many of my suggestions has resulted in fortunes to some, and has utilized profitably much of the former waste in manufactures." 100 The obituaries and biographical entries published upon his death singled out Waste Products as his most influential book. 101 Also telling is the recognition that his work received in other countries. For example, the second edition was awarded a gold medal by the Morel originally planned to write three volumes using Simmonds's classification (animal, vegetable, and mineral) that would address all the uses of various natural products, but the remaining volumes were either never published or did not survive to the present time.
Be that as it may, Morel pointed out in his introduction that his adaptation differed so much from the original that it actually amounted to a third edition of the book. He even wrote that the presentation had been more thoroughly rationalized, thus becoming "more suitable to the French spirit." In fairness to Simmonds, however, he had already or was about to cover the same material in his other books.
The first German treatise on industrial waste recovery was similarly a more than three-hundred-page translation and adaptation of the last edition of Waste Products published in 1879 by a governmental inspector. 102 In his preamble, the author pointed out that since Simmonds's book had obtained high acceptance by appearing in print already for the third time since 1873, he had thought it useful to provide easy access to its content to the German public. He had tried to do so in the most compact and clear way possible, which involved summing up and shortening as far as necessary the original content, and by adding information on the latest experiences and progresses in this area.
Victorian Attitude toward Waste. It is difficult to weigh the specific contributions of Playfair and Simmonds with any sort of precision, but it seems certain that the idea of creating "wealth from waste" was well ingrained in Victorian minds. Perhaps the spirit of the age was best captured in 1881 by the popular author and theologian William Garden Blaikie (1820-99): "All of us have an instinctive dislike of waste, and an instinctive satisfaction in the recovery of lost or waste material, of whatever kind, and its application to useful purposes." 103 In of his Capital that with "the advance of capitalist production the utilisation of the excrements of production is extended" and that the "so-called waste plays an important role in almost every industry." Interestingly, Marx gave credit to the search for increased profitability. "These excrements," he wrote," "reduce the cost of the raw material to the extent that they are saleable. For a normal loss is always calculated as a part of the cost of raw material, namely the quantity ordinarily wasted in its consumption. The reduction of the cost of this portion of constant capital increases to that extent the rate of profit."
Indeed, Marx went so far as to write that industrial waste recovery was "the second great branch of economies in the conditions of production" after economies of scale. 106 While
Marx did not refer to Playfair or Simmonds in his work, he was strongly influenced by Babbage, and became a member of the Society of Arts at the invitation of Simmonds.
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In the end, however, while the Bethnal Green waste exhibit might have played an important role in educating a broad audience, it is doubtful that it was absolutely crucial in promoting waste recovery among industrialists for, as both Playfair and Simmonds commented, such behavior predated their writings. Indeed, as the editor of the Chemical News observed soon after the publication of the first edition of Waste Products: "The progress of our great chemical manufactures during the last ten years, as exemplified in the International Exhibition of 1862, appears chiefly to have been directed towards the utilization of waste substances." 108 Besides, by-product development was simultaneously becoming widespread in locations where people had never heard of these British writers and did not benefit from a permanent by-product display. This is not to say, of course, that specific individuals did not benefit or draw inspiration from the waste exhibit or from the written work on the subject. 23 The fact that resource recovery was still going strong after the deaths of Playfair 109 Upon contacting the museum, T. A.
Lehfeldt-the employee then in charge of the exhibit-informed the editor that the catalog had long been out of print, but that a copy could be found in the Science Library of South Kensington.
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Another indication of the importance of by-product recovery in the early decades of the twentieth century is that compendiums similar to Simmonds's were published and updated in Germany, France, the United Kingdom, and the United States. 111 These books failed to mention his pioneering work and essentially conveyed the same message while drawing on later technological developments. Assuming no bad faith, these volumes provide further evidence that market incentives were much more compatible with "winwin" innovations than is now often believed to have been the case.
Reflective Conclusion
Much current thinking on corporate social responsibility and sustainable development is based on a perceived trade-off between economic growth and environmental protection. Indeed, it is typically argued that the corporate search for increased profitability resulted in increasingly unmanageable pollution problems, the depletion of nonrenewable resources, habitat and species destruction, and a regulatory race to the bottom among competing jurisdictions. 112 At the roots of this perspective is the belief that, in the words of one public health historian, "Historically business has tended to look on the pollution costs of production as an external cost to be born [AU:
sic?] by society in the form of dirtier water or air or depleted natural resources." This externalization of environmental costs, in turn, is said to have "encouraged economic expansion and employment by reducing costs to the manufacturer." 113 
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The evidence collected by Playfair, Simmonds, and others nonetheless suggests that a rethinking of some foundations of the now dominant "sustainable development"
perspective is perhaps required. Is it not ironic that the Royal Society of Arts' recent manifesto includes a "Moving towards a Zero Waste Society" challenge that seems to have been devised without any knowledge of their predecessors' initiatives and findings. 114 Admittedly, by-product development was never able to eliminate pollution problems completely, but it seems undeniable that such activities were triggered on a large scale by profitability considerations and very often resulted in drastically reduced environmental impact.
All this is not to say, of course, that Playfair, Simmonds, and some of their contemporaries were denying the severity of environmental problems created by profitseeking businesses in various locations. It is, instead, to say simply that their contribution is better understood as an attempt to promote the development of win-win practices through creative problem-solving rather than through the reduction of manufacturing output and living standards. In a world where widespread poverty and hunger were still the norm for most of the human race, and where people were much less sheltered from the vicissitudes of nature than they would later become, these authors were surely better able to appreciate the trade-offs between the economy and the environment of their day than are the twenty-first century writers so often prone to indict Victorians for their lack of environmental concern. Several hundred examples from the height of the industrial age suggest that the rational interest of business has never been as opposed to the environmental interest of society as many academics, activists, and regulators currently believe. A more detailed examination of past successes and failures in terms of "winwin" economic and environmental innovations is long overdue.
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